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(54) Relative positioning and virtual objects for mobile devices 



(57) Multiple participants can play a virtual game 
with each other utilizing respective mobile devices, re- 
gardless of location of the players. The virtual game can 
be implemented by a radio frequency protocol, such that 
the virtual game is played by multiple players deter- 



mined to be within a radio frequency range of a request- 
ing mobile device in accordance with a radio frequency 
protocol, or the virtual game can be implemented by a 
wireless application protocol (WAP) whereby the play- 
ers can be located anywhere in the world. 
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Description 

[0001] The present invention relates to a method and 
system for playing a virtual game with the participants, 
or players, of the game being located at random loca- 
tions anywhere in the world. In particular, the present 
method and system utilize global positioning service 
(GPS) technology to either allow players located within 
a frequency range for a radio frequency protocol to play 
a virtual game utilizing mobile devices which communi- 
cate with each other in accordance with the radio fre- 
quency protocol or allow players located anywhere in 
the world to play the virtual game utilizing mobile devic- 
es which communicate with each other via a wireless 
application protocol (WAP). 

[0002] GPS is a system for identifying earth locations, 
utilizing a triangulation of signals from three of 24 satel- 
lites originally launched by the U.S. Department of De- 
fense. Accordingly, a receiving unit, including mobile de- 
vices, can pinpoint its current location anywhere on 
earth to within a few meters. 

[0003] A system in which plural receivers transmit 
their GPS coordinates to a master station is disclosed 
in international patent application PCT/US97/01 238. 
[0004] Furthermore, virtual reality games are current- 
ly implemented by participants, or players, who utilize 
joysticks or other game devices in connection with a sin- 
gle processor. Thus, any participant(s) of a virtual game 
must either have a respective joystick or other game de- 
vice electronically connected to the processor or remain 
in an optical/infrared path of the processor to play the 
virtual reality game. 

[0005] Currently, though, there is no means by which 
multiple participants are able to interact in a virtual re- 
ality setting utilizing respective mobile devices, regard- 
less of whether or not any of the participants are elec- 
tronically connected to a processor or within an optical/ 
infrared path of the processor. 

SUMMARY OF THE INVENTION 

[0006] It is an object of the present invention to enable 
multiple participants, or layers, to play a virtual game 
with each other, utilizing respective mobile devices. In 
particular, the virtual game can be implemented by a ra- 
dio frequency protocol, such that the virtual game is 
played by multiple players who are determined to be 
within a common radio frequency range of a requesting 
mobile device in accordance with a radio frequency pro- 
tocol, or the virtual game can be implemented by a wire- 
less application protocol (WAP) data packet network 
whereby the players and their mobile devices can be 
located anywhere in the world. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The scope of the present invention will be ap- 
parent from the following detailed description, when tak- 



en in conjunction with the accompanying drawings, and 
such detailed description, while indicating preferred em- 
bodiments of the invention, are given as illustrations on- 
ly, since various changes and modifications within the 
5 spirit and scope of the invention will become apparent 
to those skilled in the art from this detailed description, 
in which: 

Fig. 1 shows the handshaking processing per- 
10 formed by potentially participating mobile devices 
in a virtual game implemented by a radio frequency 
protocol; 

Fig, 2 shows a mobile device with the relative GPS 
coordinates of mobile devices participating in the 
15 virtual game displayed thereon; 

Fig. 3 shows a mobile device set up for playing a 
virtual game with participating mobile devices dis- 
played thereon; 

Fig. 4 shows a mobile device participating in the vir- 
20 tual game and its wireless connection to a corre- 
sponding external display device; 
Fig. 5 shows a user of a mobile device participating 
in the virtual game; and 

Fig. 6 shows a WAP system utilized for implement- 
's ing a virtual game according to the invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

30 [0008] According to the present invention, a virtual 
game can be played by multiple participants who have 
their own mobile device, regardless of the participants' 
locations. Explanation will be made by way of example, 
as described below. 

35 [0009] In a first embodiment, the participants are able 
to play a virtual reality game utilizing a radio frequency 
protocol, including, but not limited to Bluetooth protocol. 
The active participants in the virtual reality game are 
connected by radio frequency of the radio frequency 

40 protocol, such as the 2.4 GHz frequency range imple- 
mented by the Bluetooth protocol and providing a 1 m 
to 1 0m coverage area, the participants thus being within 
a 1 m to 1 0m distance from each other. 
[0010] To start off a virtual reality game (hereinafter 

45 Avirtual game @), the initiating participant having mo- 
bile device A initiates handshaking with other potential 
virtual game participants within the radio frequency pro- 
tocol range of the requesting mobile device, which are 
the potential participants B through E in the present ex- 

50 ample. Handshaking signals are signals that are trans- 
mitted back and forth over a communications network 
to establish a valid connection between two stations. So, 
as seen in Fig. 1 , handshaking signals are sent back 
and forth between the requesting mobile device A and 

55 requested mobile devices B through E which are within 
the radio frequency protocol range of mobile device A. 
The handshaking between requesting mobile device A 
and requested mobile devices B through E is completed 
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when each of the requested mobile devices transmit a 
participation acknowledgmentsignal, indicating a desire 
to participate in the virtual game, and the GPS coordi- 
nates of the respective mobile devices. As a result of 
receiving the participation acknowledgment signals and 
the GPS coordinates of the respective mobile devices, 
User A is able to calculate the relative positions of all of 
the requested mobile devices B through E. 
[0011] In the course of handshaking with requesting 
mobile device A, mobile devices B through E have re- 
ceived data indicating the identity of the remaining re- 
quested mobile devices. Thus, mobile devices B 
through E also engage in handshaking with the remain- 
der of the respective mobile devices, as shown in Fig. 
1 , to determine the relative positions of the respective 
mobile devices. 

[001 2] However, as seen in Fig. 1 , not all of the mobile 
devices corresponding to the respective potential virtual 
game participants are able to engage in handshaking. 
For example, Fig. 1 shows that mobile device E is be- 
yond the radio frequency protocol range of mobile de- 
vice B, and therefore mobile device B is unable to en- 
gage in handshaking with mobile device E. Similarly, 
mobile devices D and E are unable to engage in hand- 
shaking with each other. Each of the requested mobile 
devices B through E then transmit to requesting mobile 
device A the identification of the other requested mobile 
devices with which the respective requested mobile de- 
vice was able to complete handshaking processing. 
[001 3] Accordingly, since a virtual game implemented 
by a radio frequency protocol requires that the respec- 
tive mobile devices of all participants be within a com- 
mon radio frequency protocol range, the example of Fig. 
1 results in only the users of mobile devices A through 
D being within a common radio frequency protocol 
range and thus, only the users of such mobile devices 
are able to participate in the virtual game. The user of 
mobile device E is unable to participate since mobile de- 
vice E is beyond the radio frequency protocol range of 
mobile devices B and D. 

[001 4] The requesting mobile device A then identifies 
the mobile devices B through D which will participate in 
the virtual game and displays the relative positions of ail 
participating mobile devices A through D on the display 
screen of the mobile device A, as shown in Fig. 2. Sim- 
ilarly, when mobile device A has transmitted the identity 
and GPS coordinates of all participating mobile devices 
B through D to each other, each of mobile devices B 
through D will also display the relative positions of all of 
the participating mobile devices A through D, with each 
respective mobile device being represented in the mid- 
dle of the respective display. That is, mobile device A 
will display the positions of all participating mobile de- 
vices A through D relative to itself, mobile device A, with 
the respective mobile device A being represented in the 
middle of the display, as shown in Fig. 2, and likewise 
for mobile devices B through D. 

[0015] The virtual game itself is played then among 



the users of participating mobile devices A through D. 
Each of the mobile devices includes an application pro- 
gram to facilitate the game and a motion sensor to im- 
plement to physical movements of the virtual game. 

5 [001 6] As an example, Fig. 3 shows the a virtual game 
of volleyball with Team X with the users of participating 
mobile devices B and C playing against Team Y with the 
users of participating mobile devices A and D. The ap- 
plication program for the virtual game of volleyball, as 

10 well as for a variety of other virtual games, is stored in 
each of the participating mobile devices A through D, 
and the players are divided into Teams X and Y, respec- 
tively, by choice. 

[0017] Accordingly, the mobile device display for all 

15 participating mobile devices will show the game set-up 
as shown in Fig. 3, even though the players, who are 
the users of participating mobile devices A through D, 
are randomly located throughout the radio frequency 
protocol frequency range. 

20 [0018] Fig. 5 shows one of the participating users of 
mobile devices A through D, holding the respective mo- 
bile device in his hand. Each of the mobile devices A 
through D has a motion sensor stored therein which cal- 
culates the displacement of the virtual objects. Thus, as- 

25 suming that the player shown in Fig. 5 is the user of mo- 
bile device A, as the ball 3 approaches the area 4 where 
the ball can be hit as shown in Fig. 3, the player swings 
the mobile device A so as to Acontact@ the virtual vol- 
leyball and send it over the net. The motion sensor in 

30 mobile device A then calculates the displacement of the 
virtual volleyball based on the trajectory and velocity of 
the sensed motion of the mobile device. The displace- 
ment of the virtual volleyball is then displayed as shown 
on the mobile device 1 shown in Fig. 5 for all participants 

35 in the virtual game, and the game proceeds with all us- 
ers of mobile devices A through D using their respective 
mobile devices to engage in the virtual volleyball game. 
[0019] Furthermore, because the physical move- 
ments required for playing the virtual game are the same 

40 as those required for playing an actual game, it is not 
always convenient for the participating players to hold 
their respective mobile devices so that they can seethe 
virtual game shown on the display of the mobile device. 
So, as shown in Fig. 4, the display of the respective mo- 

45 bile devices 1 can each be displayed on one or more 
external display units. For instance, the mobile device 
1 can transmit its display to the external display 10 uti- 
lizing a radio frequency protocol, including the Bluetooth 
protocol, or have a wired transmission thereto. The ex- 

50 ternal display 10 can be a television monitor, computer 
monitor or even arcade-type virtual reality goggles. 
[0020] The virtual game can also be implemented uti- 
lizing a wireless application protocol (WAP), which is a 
data packet network including, but not limited to, the in- 

55 ternet. 

[0021] According to the implementation of the virtual 
game utilizing a WAP, there are no range limits which 
would restrict the eligibility of participants. Thus, the re- 
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questing mobile device A is able to initiate handshaking 
with any other desired mobile device by sending initia- 
tion signals over the WAP network, as shown in Fig. 6. 
[0022] Specifically, as shown in Fig. 6, requesting mo- 
bile device 1 transmits an initiation signal utilizing a WAP 5 
to mobile station 20, which serves as a WAP relay to 
mobile network 20. The initiation signal is then transmit- 
ted to WAP server 40 for distribution over a data packet 
network 50. The requested mobile devices are similarly 
connected to the data packet network, and therefore io 
transmit their respective GPS coordinates and partici- 
pation acknowledgment signals to the requesting mo- 
bile device using the same protocol and procedures that 
the initiating signal is sent from the requesting mobile 
device. 15 
[0023] Unlike the virtual game implemented utilizing 
the radio frequency protocol, the virtual game imple- 
mented utilizing the WAP allows any and all requested 
mobile devices that transmit their respective GPS coor- 
dinates and participation acknowledgmentsignalstothe 20 
requesting mobile unit to participate in the virtual game. 
Thus, after the desiring users of the requested mobile 
devices transmit their respective GPS coordinates and 
participation acknowledgment signals to the requesting 
mobile unit, the requesting mobile unit transmits the 
GPS coordinates of ail participating mobile devices to 
the remainder of the mobile devices. 
[0024] Then, as depicted in Fig. 2 ; each of the mobile 
devices 1 will then display the positions of all of the par- 
ticipating mobile devices relative to itself, that is, with 
the respective mobile device being displayed as the 
central device. 

[0025] The virtual game is then played out as shown 
in Figs. 3 and 5, as described above. Each of the users 
of the participating mobile devices use the motion sens- 
ing mobile devices to interact with each other as shown 
in Fig. 5, and the game is displayed on the display por- 
tion of the respective mobile devices as shown in Fig. 
3. Also, as shown in Fig, 4 described above, the partic- 
ipating mobile device users can display the interactive 
virtual game on an external display 10. 
[0026] While the present invention has been de- 
scribed in detail and pictorially in the accompanying 
drawings, it is not limited to such details since many 
changes and modifications may be made thereto with- 
out departing from the spirit and scope of the present 
invention. It is intended that all such modifications fall 
within the scope of the following claims. 



Claims 

1. A method for virtual interaction among a plurality of 
participants having mobile devices, said method 
comprising the steps of: 

transmitting a request for participation ac- 
knowledgment data and positioning system po- 



sition coordinates from a requesting mobile de- 
vice to potential participating mobile devices; 
transmitting participation acknowledgment da- 
ta and position coordinates from said potential 
participating mobile devices to said requesting 
mobile device; 

calculating, by said requesting mobile device, 
relative positions of all of said potential partici- 
pating mobile devices which transmit participa- 
tion acknowledgment data and position coordi- 
nates; 

identifying all participating mobile devices; 
displaying the position of all of said participating 
mobile devices; and 

virtually interacting, utilizing a virtual applica- 
tion program, among said participating mobile 
devices. 

2. A method according to Claim 1 , wherein said re- 
questing mobile device transmits said request for 
participation acknowledgment data and position co- 
ordinates to potential participating mobile devices 
within a radio frequency range of said requesting 
mobile device in accordance with a radio frequency 
protocol. 

3. A method according to Claim 2, wherein said radio 
frequency protocol is a Bluetooth radio frequency 
protocol. 

30 

4. A method according to Claim 2, wherein said step 
of identifying said participating mobile devices in- 
cludes the sub-steps of: 

35 identifying the position coordinates, by said re- 

questing mobile device, of all of said potential 
participating mobile devices which transmitted 
participation acknowledgment data and posi- 
tion coordinates to said requesting mobile de- 
40 vice to the others of said potential participating 

mobile devices which transmitted participation 
acknowledgment data and position coordinates 
to said requesting mobile device; 
each of said identified potential participating 
45 mobile devices performing handshaking 

processing with the others of said identified po- 
tential participating mobile devices; 
each of said identified potential participating 
mobile devices transmitting to said requesting 
50 mobile device identification information of 

those of said identified potential participating 
mobile devices with which said handshaking 
processing was completed; and 
said requesting mobile device identifying said 
55 participating mobile devices as being those of 

said identified potential participating mobile de- 
vices which complete said handshaking 
processing with each other. 
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5. A method according to Claim 4, wherein said re- 
questing mobile device only displays the position of 
said participating mobile devices, 

6. A method according to Claim 5, wherein said virtual 5 
interaction is performed among all of said partici- 
pating mobile devices which are within the com- 
mon, permissible radio frequency protocol range of 
each other. 

w 

7. A method according to Claim 5, wherein all of said 
participating mobile devices which are within the 
common, permissible radio frequency range of said 
requesting mobile device and each other perform a 
further step of displaying the relative positions of all '5 
of said participating mobile devices. 

8. A method according to Claim 1 , wherein each of 
said mobile devices includes a motion sensor and 

an application program to facilitate said step of vir- 20 
tually interacting. 

9. A method according to Claim 1 , wherein said re- 
questing mobile device transmits said request for 
participation acknowledgment data and position co- 25 
ordinates to potential participating mobile devices 
utilizing a wireless application protocol (WAP). 

10. A method according to Claim 9, wherein said WAP 

is running on a data packet network. 30 

11. A method according to Claim 9, wherein said re- 
questing mobile device transmits said request for 
participation acknowledgment and position coordi- 
nates via a processor which is connected to a WAP 35 
server. 

12. A method according to Claim 11 , wherein said re- 
questing mobile device transmits said request to 
said processor utilizing a radio frequency protocol. *o 

13. A method according to Claim 1 2, wherein said radio 
frequency protocol is a Bluetooth radio frequency 
protocol. 

45 

14. A method according to Claim 9, wherein said re- 
questing mobile device transmits said request to an 
application server. 

15. A method according to Claim 9, wherein said poten- 50 
tial participating mobile devices transmit said par- 
ticipation acknowledgment data and position coor- 
dinates to a WAP server. 

16. A method according to Claim 15, wherein said po- 55 
tential participating mobile devices transmit said 
participation acknowledgment data and position co- 
ordinates to said respective processors utilizing a 



radio frequency protocol. 

1 7. A method according to Claim 1 6, wherein said radio 
frequency is a Bluetooth radio frequency protocol. 

1 8. A method according to Claim 9, wherein said poten- 
tial participating mobile devices transmit said par- 
ticipation acknowledgment data and position coor- 
dinates to a WAP server. 

19. A method according to Claim 1, wherein said par- 
ticipating mobile devices transmit a display of said 
virtual interaction to an external display device. 

20. A method according to Claim 19, wherein said ex- 
ternal display device includes any of a television 
monitor, a computer monitor and a virtual reality 
headset. 

21. A method according to Claim 19, wherein said par- 
ticipating mobile devices transmit the display of said 
virtual interaction to said external display device uti- 
lizing a radio frequency protocol. 

22. A method according to Claim 21 , wherein said radio 
frequency protocol is a Bluetooth protocol. 

23. A method according to Claim 21 , wherein said radio 
frequency protocol is a home RF protocol. 

24. A method according to Claim 14, wherein applica- 
tion server is a WAP server. 

25. A method according to Claim 1 , wherein said step 
of virtually interacting among said participating mo- 
bile devices includes playing a virtual game. 

26. A method according to Claim 1 , wherein said posi- 
tioning system is a Global Positioning System 
(GPS). 
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